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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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Abstract (Basic) : JP 8330602 A 

The method involves forming an amorphous silicon film (103) on a 
glass substrate (101) through a back ground film (102). The Ni, which 
acts as the catalyst encouraging crystallization of the silicon film is 
added to the silicon film. Thus, crystalline silicon film (104) is 
obtained. The density of the added Ni, lies between 1x1015 atom/cm3 and 
1x1019 atom/cm3. 

An active layer (105) is obtained by patterning the crystalline 
silicon film. The phosphorous ion is implanted into the selected 
portion of the active layer. A source-drain areas (108, 109) are thus 
formed in the active layer. The active layer is then subjected to the 
heat annealing process or optical annealing process. 

ADVANTAGE - Improves dispersion characteristic of thin film. 
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JPie«Ett 80kVtL, K-Xft4X 1 

2 0 6K*smT, Nl<OMW2 12 1 2 130f 

«sa s RCL-c, PS<^^aw)S2 1 5 (y-*) . 

216 (FKy) #7F^$ft5, M*, Uv**K^ 
2 1 4-e*«£;fcfc*ttft«Wc2 1 0, 2 11©* 

[0 0 4 9] COIfiKliat^-C, y-* • KM" 

>1gi£2 15,21 S^OflHSfro^Swft^iE^?), #£ 
<DUffii$.<P<D%tl%m^ti&gft 3 X 1 0 19 ~ 1 X l 0 

[0 0 5 0] 4*:, *3llfi«l"Ctt. *W Lfc 

lie, a**as*Di-5J:5^Lfca«, ffls&&tta 

»&I4, 0 2 (D) (CtjWJ:?!^ NSTFT© 

zmm-rz, ^lt. u^^f<»v7^2 14^4l 

[0 0 5 1] &ic. Ui/x Y<n-?*9 2 1 4 5rl^*LAc 
&lc, 0 2 (E) td^-r J: ^ {c % u— »F-7--/HcJ; 

^!SKJ:9tl«*ixfcftttv'y =>«*2 0 5. 2 0 
6 0)»fitt$:lElfc$-fr5. #3Bfi«-ett, N®ro*fcft 
W2 10, 2 1 lXO f P®<CPa*««2 15,21 
6(C»iS3X 1 0%Vcm 3 ©««»*0$ilTt^ 

i^-if-&!SJt?-5w£K:J:0. Wfci^j/^- 
A'iis^'j'^y ^sti*. u-f-Jti Ltii, KrF 

i^r->-rU- if- (&*2 4 8 nm) Srffl^S. -y^r 

HMt*#tt:£* A'* 5 — 200~400mJ/cm 
2 , Wxli2 5 0mJ/cm2 >t5iit\ ifc, - 



*»0f»co$ 2~2 0 va y Kwu— *F-3fc#!S#$jT,5 

oot-t-a. 

[0 0 5 2] U- 1f-7=-/K0»fc. S*#fflft«f-C 
2«fH. 3 5 0r<Dja^-C^T--/u-T5o &4b\ 

[0 0 5 3] tt^-C. 0 2 (F) Jc*i-i5tc. JI£6 
00 0AWiWtS*R2 1 6&fffi3%i&tt£ Lt^X 
•7CVD£i;<totMt5. *L"C. JBffl*&SMfe2 1 
6 £ = h*-/i^^J&LT. #Jx.f£. 
f ^ vg 1 7 ? - Ag© WIC <t o t NIT F 
x> paTFT©*S'Ei*2 1 7~2 2 l4rfl*J«1- 
5o 3 5 0 , C«>*JH#B« t t , -e. 2B#m^3 

(02 (F) ) 

[0 0 5 4] &±cDim$r&T, NUT FT, PMTF 
T fcffiHtW JW:CM0SI?)TFT^ 

[0 0 5 5] CXtttt 4 ) **«W-CJ4. mgkitZ® 
ft-f5*«C7c*i: UT^^/i^AL/^&tt^y => 

rS.SKUCJB^T, y-* ■ KM^flUSfc. LDD«S 

[0 0 5 6] ^fatt-y y 3 >JlwffM*-e(i> HiS^J 1 

■e*U*:*ft-CtT5. ^^^^ &*a<DLDDffim*i>i 

wuih^^^^^ao^jfeic-cjKjsfc-fs, y-^ • 
*s <t l d d m^smtifMrnm 1 e« 

d^-?fe{ct$3. 03lC1f-(' K 1 ?^ — /I'lr'ttSLDDffi 
itWTFT^^1"o 

[o o 5 7] nmoiH-j: ?tc, y-VKw-fyflt 
3 o l if •^/MSMcrof^fcii, y-^/ V'ujym® 
X. i) fc>F«»»«fl s fc^fi»«*»IMB«3 0 2is»rit 

0 2SrLDD®lS^l»^. 

[ 0 0 5 8 ] *^liS^lTii, y-*/Kl"r>Sl*3 0 

1 (Cli, jS^ i x 1 0 20 ~ 1 x l 0 21 I+/cra 3 VZH 
aA^^-Ci/^c *fc. 3 0 2tCf±, 
PiiM X 1 0 16 ~7 X 1 O'Wcm 3 !5t*aA$iX 

■eta*:*. *^-ra-c«tt«)Ti5>o#as^<c<. off 
[0 0 5 9] 5 ] *ssftW-ett, ra B B 9 {t:wfiijK 
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5, £ALfc<73*>, £<bl<:y-*- KW^fiWSiLD 

=-*H<i4jit7s-* (tu<tt*ne>Pf*) -C"> 

[0 0 6 0] X&ttftttffl 4 i ISI?|5j^T?fe5o ftfc* 
LDD$$ (215-216) Kit. 
#S<0gg£;8;t5jgg-e. 3 x 1 0l 7 ~3 x 1 0l*m* 

/ cm 3 mmmmznx, LDomm^m^pm 

Idggb-O^o **>\ LDD«*«P<oa*«)»Stt3 
Xl0 17 ~3X10%f/cm3 t-T2)o 4fc, ^~ 
7 (312) • KK> (3 13) Wjcfctt, m<Dftt> 
9 IC, fljt# 3 X 1 0 l g ~ 1 X 1 0 21JK^-/ c m3 IS if 

[0 0 6 1] LDDfpi£^D$ft5«Oggl±y-*/ 

LDDflWc*Nll*»e>PS!KRfi**5ISI 

£9 t/h$<-f5-t*s-e*S. **K L 
DD««*Nffl*»e>PSlcKte*-&5fc»*Ctt, LDD 

OR**'P«)*nt5lV % *:««* J 3 X 1 0 17 ~ 3 x 1 0 
[0 0 6 2] *3BS«-Ctt, P§!<0TFT*^|li1-5|g 

P®ro**ttfctt4^S*tttt«0*T?fc<, -y^X 
Xim*f&®*Z «fc 5 IC Lfcfcfc, s-ytr/MDimftRK. 
J: 9 , te« • «B*W"C«*ttro«ixfci' y = 

10 0 6 3] [HJS#I 6 ) *3I»«-Ctt. ttAfcoftfett 

L-c-s/^/u*^ALfe^B B at4v'y =ymz&% 

*, i^t>K-fy^ (y^^K-fy/S 
* t L D Dfgigci: IC PfflW*«*>r *^£&A 

ttfcfcfrSiirttiio-C, Htttt©PfflsN***«$:1» 

[0 0 6 4] xaiiXttffl 5 £ IIffH«t?*>5. A** 
jfttty-* (2 1 2) • KU"f> (2 1 3) KWIC, g 
3 X 1 0 19-1 X 1 0 21flR?-/c 
m3|SfffiA$tvC^-5 <> LDD*« (2 15- 



2 16) icfc, »Srax.5»«-eW*^3 x 1 0l 7 ~4 
xi0%Vcra 3 IIt*aA$^-C^5o :i<0fc*!>, 
y-* • Ki/^WH. LDD«*J:#N3to»e>PSfc 

[0 0 6 5] ciw/ifeicii, y-* • KW^^cKS 

tp0**i*5l^fc*fta s 3 x 1 o l9 -i x 1 o 21 ^/ 
cm 3 £/<5J:5fc, L DD^i£l£i£A£ixfcflI8 
«P«>*«<0**iIA» e>*W>IttWe , P0>*;h.* 
3Hf*fc*§W s 3 X 1 017-3 X 1 0 18 W*/cm3 fcfc 
SJ:?lc, JlJISWK-tfi'^fcfrfcfcfcl-a. 
[ 0 0 6 6 ] *3U6«"CI4. PS)<OTFT£f£§S-f£^ 

PSojWttfctt^S^ttWWfc-Cfc^ 

<t 9 , &m • fflw?M"etiftttro«*i,fc-> y = ymznz 

r £ ic#tt<73 if 5> o # 0'J> t > T F T *f^S-f5 

[00 6 7] CUttft 7 ) ^HJS^J-C'li, NS» R h 7 
^7^tP SAME h y * t Srffi*Wtc*a*-S-t) 
■frfcCMO SSI#Bt h fyiSxf&J&l&irZW&ifiir. 

^7^St5 0 5 9 XI4 1 7 3 7) 401 

±K, ^^X^CVDfelCiiJJttt (IS) IDT ^7 
TXi/V =>fll^5 0 0A<£>/¥£lO&JRL-C> THil^i: 
U-CiWk3i*ffll4 0 2SrW*.tf 2 0 0 0 A0J¥£fcriW 

[0 0 6 8] ?fclC, 7 ; f/l'7r^v'!' :3 ^4 0 3©t 
B£UV&{fct£lcJ; 9 , KftUT, H^Lfci^BMfcJW: 
r<»<»j«-f5. coiMt)B!J:9\ 7^7r^->!) 
= y«4 0 3 <&*B*H4#5fc**;h'5. ^t'^ 3 
-hfelCj:9, l~3 0ppm, Wtlf, lOppm© 

«4 0 4tt36±*ii«:J*U"C^5i:ttl»?)<c^. (04 
(A) ) 

[0 0 6 9] «*#H«fe5 5 0TC. 4^0 

^T--/u?r^U'C > T*fr7TXis ] J =>>SS4 0 3 5r 
»ftfl;-f5. J0HMaaic:J:9, y *-/H 4 0 4 a« 

7^7r^v !) 3>lg4 0 3rogS^?>Tifc<Z>&'fkJi 
*«4 0 2^1tiH-5lC^o-C, 7^77^'>!)=y 
H4 0 3 ro»*j««iSilff-f 5, JS4ftiao*T«. 

[00 7 0] 4*5, =• y^/H»04*3C*i« 1 x 1 0 1 9 
M.*/ c m £t±«) JS»*T?itSftft*ixfc-> y 3 >««P 
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15^/ cm 3 EUT-C*)*!:. JSft^OSb**#5 £ £ 
tnwmmt , 1 X 1 0 15 ~ 1 X 1 0 WflHV cm 3 © 

<« 

[0 0 7 1] JgftftSiVfcS/y 3>«tS:xyf-^^U 
T, 04 (B) fc*-fJ:5lw, =^fli«4 0 

5. 4 0 6«r$fiM-5, Itt->!I3>**4 0 5I4NS 
TFT<0«teJi*«flfcU ffi*ft*'^y =^*«4 0 6 
ttPfflTFT©flH4«Sr*J«1-5. 

[0 0 7 2] Sfcfc. ^7X^CVD&lC«ti9JI$ 1 5 

o o A<oKfbifiii4 o zfcwts. 

fete £ 9 7/U 5 = * Alg* 4 0 0 0 AOJf $ KWf 
5, rWT/U5--i7A^|±^V h«S4 0 8, 4091: 

*^^A*0. 2wttt5*t toyW^ 
* - #«*t 2> «> * WM-f 3 o 
[0 0 7 3] T^SsiJ'Am^mWiSf "CHMfiS 

itLX. *ffilcBI*U<t^i»«<C»«iMkffllS: 1 0 0 A 

h 1/^7 hW-^*? 4 1 OSr^fiSLT, 7/u5 = ?-MBI 
*/<^- = ^^L-C, ^h«tt4 0 8, 4 0 9!:W 

[0 0 7 4] 0 4 (C) (CTp-tJ; 7*M'v ? *l- 
©▼^^4 1 0**»t*:*4"C, h««4 0 8. 4 
0 9 *W*»*iMk-f5. «»S««Ctt\ -> 
*nAKXtt«««:3~2 0%£*LfclH£» 

14, httfi4 0 8, 4 0 9 ©SIIC7t h WJ* Y 
<n-?*t 4 l 0 iH*U*^**J5c»ffiiMtfflt* J #ft-*" 
SfcJfc, y-< Kfil4 0 8,4 0 9 0>«ffiOWC#JL1t 
oft4£Rfc4fe4 11,41 2#»*$ix5. £©£?L1f 
0>HMHMk*4 11,41 2 0)jfc*®t-effi»#F*fitt 
ff« (LDD**) i0>j«JHg« 

mx-it. £nn<n®mfflt%>4 n. 4 1 2 & 7 0 0 0 

[0 0 7 5] 7* h Wi^* htf)^*? 4 1 0£l&*-Lfc 
ttJC, BW'f HWS4 11,41 2Sr»aiMkU"C, 
««?&BfcflMISMfcflt4 0 9,4 1 0Sr^s£1"5. * 
H^J-eil, m^fSt L,T3%i5ti0xfi/y/!) 

flH"5. (04 (D) ) 
[0 0 7 6] £7L1t0lfttfgMI:tt4 11,41 

2 , RXm&tWBSMtto 413, 4 1 4 * IC L 
T, Kftl#)i4 0 7?rxyfy/Lt, ?V hiemR 
4 15, 4 1 6&%tl*:iXi m Z. fi&ftZin 
b<n®mm\:V>l4 11-41 4$r=yf L ^^-ti:-f. mt 



S*R4 0 7 0**ayf->^tB-C*>4itf. 

LTii^o *3llfi«-ett, C 1 F 3 #*Sr/Bv*fcK? 
-fxyf-y/lcfco-C, gtfkgiSt^4 0 7£x:yf-y : 5'' 
-t-S. 

[0 0 7 7] 04 (E) «t9(C, B*L<CV\»?& 

fcllSIMfc*. *?LJKCliaiWk*4 11. 4 1 2&NI 

-7 7^tK*u ^a««)BMS»fl:*4 li. 412 

5. #7L«0»aiMk»4 11,41 2l±8*tC»*-C 
*t&-C3feB&KSiMI:ft4 13, 4 14iii 

[0 0 7 8] &{C, ?4 hW!4 0 8. 4 0 9?:^^? 
(CUT, ^vK-f^&KJ:'?, I^->y=y4 0 
5, 4 0 6tC3F»»ftj£Ai-5. *^^J-ei4, *T«5 
fc&A-f Sfcfclc, K-fymi;*Itl~l 0% 
icft^ 1^7**7-^ (PH3) S:fflv^5. 4fc, K 

&JHR4 15,41 6&¥i£i&tr7X9bLXmmi-Z 
X j AoiSCE. K-X*, K-fy/@tfoK- 

[0 0 7 9] K-t'y/lCtiJ, IWv-y =»>nH#4 0 

5, 4 0 6{C*3^-C. £E#Bfii£ftT^5®J£ttS53l 
gtcW-f a-^fcASffC, NS©i«»£*«**l#4 

1 7~4 2 0^ffM$4x5o i;fcfeNS0>il!a#F*eW 
UUS4 1 7~4 2 OIlTFT^y-T./ h* W y i: 
fc*. h«S4 0 5, 4 0 60iIT0^1gc(4 

W^a-vtfttASi'tfe^fc*. f-**/HfcjScfWe4 2 

1, 4 2'2«$ll5 t HK8UK4 15. 

4 1 6<Dwztitptix^&*i&tt> mjty&rj Mfe 

1HR4 1 5. 4 1 6JC*5>ix5fc»{)^. WOftAft^/h 
NSOffi»*'F«»*«4 2-3~4 2 6i^ritS 
ilS. (04 (E) ) 

[0 0 8 0] /i*. ±I2<75 K-fy^lS(Ci3^T, Jg 

-r^-^oaiaEi*. nsok»§e^«i*««4 17-42 

9lCjot/^-C 3 X 1 0 19 ~ 1X1 0 21 lf/cm 3 ir&S 
«fc9{C, JEfc, 4 2 3-4 2 6lCi3V* 

T4XlO 16 ~7Xl0 17 SVcm 3 i ^5 <fc 0 tc, 

[0 0 8 1] 04 (F) M 2 7T*S?ISL 

■C. /<^- = >/UT. PSlTFTi&5gB#rouv>* 

d?7> (B 2 H 6 ) Srffl^S. ^>F-fym©I 

tin&mtm&ttZo ftft->y=»^in*4o 

6IC*S^T. NfflOK»*^iW*fll*4 1 9, 4 2 0, 

RXJWm<n&&&*i&®m®4: 2 5, 4 2 6 tttlZtl 
»«S**SCL-C. PSroH!ai*^F*fi*fli*4 2 8 (y 
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-*) ,4 2 9 (KH'V) , SttPSOiSgg**^ 
fa®* 3 0, 4 3 1 tttZo ft*. l/-^h4 2 7T* 

4 1 7 (y-*) ,418 
, £.tf{£&g*fc64&®i£4 2 3, 4 2 4W 

[0 0 8 2] 4*S, y-* • KKX8*i45PS 
«»i»***MMlW4 2 8,4 2 9JC*S^T, 583l<7?g 

i 9 t 3 X 1 0 19- 1 X 1 0 
21JS^/cm3 isi<, P3a0ffi»«*tt4MMU3O, 
4 3 1 iCtJ^T, flS«>ft«##0ftX £ 9 3 x l 0 17 
~4X 1 Ol8jR^/cm3 £i<&5J:5l£, K-tV^ 

(0 0 8 3] fclc, l/^b©T^^2l4*»*Lfc 
ftt, 04 (G) JC*i"J:5JC, l^— f-T--/HC«t 
9, «rf)D$ixfc3F*6*<OStt^S-fr*i:*»c. K-fcV 
^XSK£9££$ftfci!^!J=ylPii$4 0 5, 4 0 

[ 0 0 8 4 ] #HJS#]-C*I4, NfSl/Pfoy-VK 
KV4 1 7, 418, 428, 4 2 9 1 X 1 

O 20 ~lxlO 21 IVcm 3 <£>3ggT-aA£*l, 1 
NSXtfP®©te»«**Ett»«4 2 3, 4 2 4, 
4 3 0, 4 3 2 iCIijBa* 4 X 1 0 16 ~ 7 X 1 0 17 H^/ 
cm 3 »«-ettA$*fC^4fc». i^-1f-S:Sy*-f5 

[0 0 8 5] U-if-3ti UTIi, KrFi^vl/- 
if- (Sfi2 4 8 nm) Srffl^fciS^tCtt. xyfr/HSr 

^#14x^^^-56^^ 200~400mJ/cm 2 , 
MA.&2 5 Om J/cm2 tf5i<t^. -*»Bf 
2~2 0 s/s 7 hoi^-1f-3t^SW$ix5J:5 
ictSt £i/\ u-lf— 3t«5BM*»o»SaUttt 2 0 0 

[0 0 8 6] {f-T=-/u©«lC, l*#Bft c fC 
2 BWI], 3 5 0°C<DT&g-?®.T=--/i't 5. *^ 
JS^J-CI4, U- if-7'-— /K HftT--^**tT? <£ 

[0 0 8 7] 14 (H) |C*"f <fc 0 IC W$ 1 u m<OK 
fc&XR&Jiiifl&iMU 3 2 tLT7'7XvCVDSl; 

l£, EIK4 3 3 , 4 3 4, 4 3 5 

3 5 0 < C©*3(M*Hft , PU:*Sl' v C. 2 WW«>in5KSftia«: 



'fT9„ Ei±©IfiS:fi"C, CMOSJWHh 7 
(14 (H) ) 

[00 8 8] *^JS0iJTi4, *-f Lfc 

Sic, ffl*SraS*Di-5J:9CLfcas. a*«:ftJ0 

tfr&tt, 5feT, H2 (D) K*1-«t9t, NSTFTO 
{ME*!^* M 2 7 "CftS LT, *>**Jn1 _ 

[0 0 8 9] 

Ii8«roai*] #J89ilcJ:9, ISM:©******* 
ttttfc tf o # ©'> fcvHWlT F T fcttriJ-fS C t 

[0090] m&itz®%tzmt&7imi: LX=- 

(4, H-»«±fc**OlSI-«llBS:*i-6#-7-S:»J*t- 

± C 5 ?) -e*> 5, r O £ 5 I44*fc TFT ffi B B a 

<OX'hZ„ J:oT, **WttX3l±^rtt<Cft-Cife5i:m 

[B2] 3B6«ll3«)»Bth7^^^rof^«XSia-e 

[I3 3] 3l^j40^h7Vv^^ro*fiS;ll-Cfc 

[04] H»«7WJMIIh9^^^Wf^»iaB|-C 
*>*. 

10 1 #7*g& 

1 0 2 TUMI 

1 0 3 # a B s W£3tm 

1 0 5 

10 6 y-c hienuff 

10 7 ^ 

10 8, 2 12 y-*nli£ 

10 9, 2 13 KU-OnliS 

110, 217 JBISllfeftjgi 

111, 218 V-*^M 

112, 2 19 KKVli 



(11) 



ftffl ¥08-330602 



mi] 



[@2] 



' 1 \ V 



r_ 



102—^ 



103 



101 



* & 4 I 4 & 4 4 & 



104 



107 — ^ 

105 — v \ 106 

\ FZZZI \ v 



t 



3. 




1/ -tf-jt u--<f-3fc 




(A) 



203 



205 



i ' ' r 



_j-202 

209 



[203 



(C) 



1209 



£ 210 




207 



211 212 213 t 



(D) 




1/ - IT - % 



(E) 



217 

218 / 219 



220 



(F) 



[03] 



(12) 



#68 ^08-330602 




(51) Int. CL 6 

H 0 1 L 21/324 



F I 

H 0 1 L 29/78 



6 1 6 A 
6 2 7G 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

\L^JMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



